The role of the α7 subunit of the nicotinic acetylcholine receptor in the acute toxicosis of methyllycaconitine in mice.
The adverse physiological effects of methyllycaconitine (MLA) have been attributed to its competitive antagonism of nicotinic acetylcholine receptors (nAChRs). Recent research suggested a correlation between the lethal dose (LD50 ) of MLA and the amount of α7 nAChR in various mouse strains, suggesting that mice with more α7 nAChR require more MLA to be poisoned. The objective of this study was to characterize the role of the α7 subunit in the acute toxicosis of MLA by evaluating the acute toxicity of MLA in mice lacking the α7 subunit. The LD50 values for MLA were 4.2 ± 0.9, 3.7 ± 1.1 and 3.3 ± 0.9 mg kg(-1) body weight (BW) for wild-type, heterozygous knockout and homozygous knockout mice, respectively. We also evaluated the response of anabasine in these mice. The LD50 values for anabasine were 1.6 ± 0.3, 2.0 ± 0.4 and 1.8 ± 0.3 mg kg(-1) BW for wild-type, heterozygous knockout and homozygous knockout mice, respectively. The protein expresson of various nAChR subunits was compared to determine if mice lacking the α7 subunit compensate by over expressing other nAChR subunits. There were no significant differences in the protein expression of the α3 , α4 , α5 , β2 and β4 subunits amongst the three genotypes of mice in brain or skeletal muscle. The results of this study suggest that α7 nAChR does not play an integral role in the acute toxicosis of MLA or anabasine. Consequently other nAChR subunits of nAChRs found in the neuromuscular junction are probably the primary target for MLA and anabasine resulting in acute toxicosis.